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Description 

Lymphokines such as interferons (hereinafter sometimes abbreviated as IFNs) and interleuWn-2 
(hereinafter sometimes abbreviated as IL-2) have been considered to be of clinical ™' ue J* 
of viral infections and malignancies and recent technological advances in genetic engmeenng have made .t 
in principle possible to produce such lymphokines on large scales. However, ,t is known that Je clearance 
of fymphokines administered to the living body is in general very short. In the case of lymphoma dewed 
from heterologous animals, it is anticipated that antibodies may be produced ,n some ^ nstan ces and cause 
severe reaction such as anaphylaxis. Therefore, technology development is desired which leads to delayed 
deVrance ™ lymphokines used as drugs, with their activity retained, and further to decrease in their 
SS^tSSSSm object, chemical modification of lymphokines is l^f^ZSSSiS£ 
chemical modification is expected to result in delayed clearance in the l.v.ng body decreased antigenicity 
and furtherjncreased physiological activity. From the practical viewpoint, the significance of chemical 
modification of lymphokines is thus very great. m 

Generally, in chemically modified physiologically active proteins a method .s required by wh ch said 
proteins can be chemically modified while retaining their physiological activity. Po yethylene , glycd I methyl 
ether is considered to have no antigenicity and therefore is used in chem.cal mod.ficat.on of proteins. The 
u£EEZ^***m into proteins is generally performed by way of the intermediary of cyanuric 
chloride. However, cyanuric chloride is toxic perse and the possible toxicity of its degradatio .product un 
S!o remains open to question. Therefore, cyanuric chloride should be used with caution Furthermore the 
reaction involved requires a pH on the alkaline side and therefore the above-men .oned method I of 
modificatior^ hat a drawback in that it cannot be applied to proteins liable to inact.vat.on under alkaline 

000 uTpatent No. 4,002,531 discloses a method of producing monoalkylpolyethylene glycol derivatives 
of enzymes. However, the method disclosed therein, which uses sodium borohydr.de at pH I 8 5 when 
applied to lymphokines, may possibly destroy the physiological activity of lymphok imvriAmto 
cannot serve as an effective method of production. Furthermore said patent specificanon does not any 
suggestion as to the effect of delaying the in vivo clearance of the enzyme der.vat.ves. Such effect is 

th9f The^ U i8 k Steo / "known a method of introducing a low molecular aldehyde such as formaldehyde, 
acetaldehvde benzaldehyde or pyridoxal into physiologically active proteins in the presence of a 
Jo^ttnTSSdJg agent [Methods in Enzymology, 47, 469-478 (1977); Japanese Patent 
Unexamined Publication No. 154,596/83]. However, application of said method to lymphokines farts to 
achieve effective delay in clearance. A substantial decrease in antigenicity cannot be expected ^ rather J 
as is possible that the low molecular aldehyde introduced may serve as a hapten to thereby provide said 

IVm fte^re^^ to overcome the above difficulties and have now completed 

th9 fhiJlnvintion^rovides chemically modified lymphokines having polyethylene glycol of the formula 

40 R-40-CH z -CH 2 -) s (0 

wherein R is a protective group forthe terminal oxygen atom and n is an optional positive , integer bonded 
directly to at least one primary amino group of the lymphokme moiety and a method of producing the 

45 Sam fn the present specification, the term "lymphokine" includes soluble factors released from 
lymphocytes and involved in cellular immunity and substances equivalent thereto m physiological activity 
Thus the lymphokines may be genetically engineered products, products denved from va ous 
animals including humans and further include substances similar in structure and .n physiological activity 

50 t0 * FoHnstance, there may be mentioned various interferons [interferon-a (IFN-a) interferon-B (IFN-p), 
interferon-y (IFN-y),], IL-2, macrophage differentiating factor (MDF), macrophage activating factor (MAF), 
fssueSSsm nogin activator, and substances similar in structure and in physiological activity to these 
Examples of said substances similar in structure and i" Physiological actmty are n ^^n«s having 
the structure of IFN-y except for the lack of 2 to 4 amino acids at the N- terminal he eof (PCT/JP84/00292 
filed June 6, 1984), various IFN-y fragments lacking in the C terminal portion of IFN-y (eg 15K species; EPC 
Patent Application No. 84111133.9), substances having the structure of IL-2 except for the i lack of the 
N-terminal amino acid thereof (EPC (laid open) 91539) or the lack of 4 amino acids from the N- terminal 
(Japanese Patent Application 58-235638, filed December 13, 1983) and substances having the structure of 
L-2 except for the lack of one or more constituent amino acids with or without one or more substitute 
amino acids in place of said missing one or ones, for example the IL-2 analog containing serine in lieu of the 
125th amino acid cysteine (EPC (laid open) 104798). 

Preferred among such lymphokines are IFN-a. IFN-y [consisting of 146 amino acids (EPC (laid open) 
0089676)], IFN-y lacking in two N-terminal amino acids (IFN-Y d2), IFN-Y lacking in three N-term.nal ammo 
65 acids (IFN-y d3), and IL-2. 



55 



BO- 



2 



EP 0154 316 B1 

^ ^oMoes • * used In the p**. of the M*. P^«» — • — * «*» * 

rs The chemica y modified lympnoKines ac ""^''» mrresoondinq lymphokmes. 

bonded 5o at least one of the primary group of ^ ™%%™™L group in the lymphokine to be 

2S5Sraasa: 

25 W -o-ch 2 ch 2 -) s = t o-ch 2 cho 

of the" 5Kne. and the boron-**, tuning as desired by varying the mole 

35 per mole of the lymphokine. The degree of «™*JJJ2 « |fl carryjng QUt the mvent on may be 

°atio between lymphokine and aldehyde (10. The so venr ^ such gs g phosphate or borate 

anv solvent which does not disturb the reaction a nd is, to r Jr* g reaction, such as a lower 

mWure by dialysis, salting out, ion of purifying proteins The degree of 

R-fO-CHiCHa-hiOH x 

Z. of wfnoound PA of . «™«« n ;fi*S«U the product is MM> . • d«e 
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in Pac h case the reaction mixture can be subjected to purification process conventional in the field of 
chenX su* TZtZ™Zcen«a«on. realization, reprecipitation, chromatography and/or 

Th^hemically modified lymphokines according to the invention have useful P"Vf logical ac tivities 
5 similar to those of the corresponding known, unmodified lymphokines and are useful as drugs, among 

0the The chemicallv modified lymphokines according to the invention exhibit delay in clearance in vivo as 
comp^wS^ 

and can be used safely for the same purposes and in the same manner as .n the case ot known 
io >y m P'j jkines ^ djfied lvm p nok i nes according to the invention can usually be administered to 

mJSXEft dog, pig, raL?. mouse, human) either orally or ^S^^^SSSSS 
nharmapeutical comDositions prepared by us ng carriers, diluents, etc., which are known in tnemse ves. 
^^S^SSSSSSJi modified IFN-a according to the invention, when u sed a s an ant.v,ra 
agent, fe recommendably administered to human adults once a day by intravenous mjechon in a dose of 

1Xl ?n ^SlKSES^ amino acids, when referred to by abbreviations, are abbreviated 

has been deposited with Institute for Fermentation, Osaka (IFO) under the deposit number IFO-14350 and, 
sfnc TZSFSSfiStoE Fermentation Research Institute (FRI) Agency "J 
Technology, Ministry of International Trade and Industry under the deposit number FERM BP-703 under 

^vTsS^Escherichia coli DH1/pTF4 has been deposited with the Institute for Fermentation, Osaka 
undJ! the fdepofit numbeHS.14299and, since April 6, 1984, with the FRI under the deposit number FERM 
BP-628 under Budapest Treaty. 

Brie Fi d q eS t slT^Snce-delaying effect in rat plasma as disclosed in Example 1 (iv) The 
measurement rSl s obSned with the chemically modified IFN-a according to the invention as produced 
rExampTe 1 1 (iwJa indicated by O (enzyme immunoassay) and □ (antiviral activity assay , and the results 
obSned with rIFN-oA used asa contVo. by • (enzyme immunoassay) and ■ (ant,v.ra. 

Fig. 2 shows the clearance-delaying effect in rat plasma as dlsclos « d M '%^n^nJ i'o 5<Tabe 
indicated by A, □ and • are the enzyme immunoassay data for compound No. 8, compound No. 2 (Table 
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11 %??£^<Z^'**™ for the expression plasmid pH«Ttrp1101-d2 di = d in 
Reference Example 3 (i) and Fig. 4 the construction scheme for the expression plasm.d pLC2 disclosed in 
Reference Example 4 (i). 

40 ^ZZ^^^Z^^ examples illustrate the invention in more detail but are 
by no means limitative of the invention. 

Example 1 

Production of oolvethylene glycol methyl ether-modmed ihN-a 

(» A 5-m (48 mg as protein) portion of a solution of IFN-a (rIFN-aA) was dialyzed against 0 2 M 
ohosohate buffer (pH 7.0) and 0.1 5 M sodium chloride at 4'C for 1 2 hours. To the dialyzate taken out there 
Padded ^^mVpalyemyleneglycol methyl ether aldehyde (average molecular weight 1,900) (260 mg) 
Sineofn S^SS^S&\t^. sodium cyanoborohydride \^S^t^J^T&SSl 
was stirred at 37°C for 40 hours. The reaction mixture was poured into a Sephadex G-75 column (3.0X4J.U 
Tm and developed^ with 25 mM ammonium acetate buffer (pH 5.0) and 0.15 M sod urn 
was collected in 5-ml portions. Eluate fractions (100-150 ml) conta.n.ng the contemplated p roduct were 
SSined Assaying by the Lowry method using bovine serum albumin as a standard revealed that the 
pmtein content in ^combined fractions was 84 pg/ml Amino ac.d rat.os in 
hvdrochloric acid 110°C, 24 hours) were as follows: Asp, 12.2 (12); Thr, 10.4 (10); Ser, 16.0 (14). , Hlu, Z4.8 
S Pro 6 0 S G v 6 3 (5)- Ala, 8 6 (8); Val, 6.5 (7); Met, 4.0 (5); He, 7.6 (8); Leu, 21.0 (21); Tyr 5.2 (5); Phe 
q q Mn ! !; fit- Hta 3 8 3 Aro 9 1 (9)' Cys, Trp, decomposed. In view of the fact that rIFN-aA conta.ns 1 1 
JiSdui *e SSlSi — that about 41 % of Lys residues in interferon a had been 
S afthe e-amino group with the polyethylene glycol methyl ether (average m 
The potency of this product as determined by the enzyme immunoassay method [Methods in Enzymology 
79 588-595 (1981)1 was 1.51x10' international units/mg and the antiviral activity as determined by the 
nitho^scribed i„ journal of Virology, 37, 755-758 (1981) was 0.57x10 international umts/mg. This 
Droduct (IFA-3) was submitted to a clearance test in rats as mentioned later herein. 
P (nfusing 100 mg of the polyethylene glycol methyl ether aldehyde obtained in Reference ^Example . 1 
and havini an average molecular weight of 750 and 100 mg of sodium cyanoborohydr.de. rIFN-aA was 
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treated in the same manner as (i) to give 30 m, of a 

m!tSi a protein content of 130, *M -Ammo ujod 26.7 (26); Pro 5.5 (5); 

110°C, 24 hours) were as follows: Asp, 12.1 (12 , I nr iu. . i W . } ph g 6 (10) . LySi 4 j; 

G y 5 6 (5); Ala, 8.4 (8); Val, 6.7 (7); Met, 55 ^^^^fi?^ ft* about 57% of Lys 
5 His 3.5 (3); Arg, 9.1 WW* S En%me Immunoassay performed in the same manner 

7^!X?m antiviral activity of the product was 0 

"TSWpSaS of (.) was followed using 27 ^*OB2tt f^^Z^ 
10 and 27 mg of sodium cyanoborohydride and there was 1°^^^ rat V in acid hydrolysate (6 N 
ether-modified IFN-o solution with a prote.n content of 45 ug/mL Am nc . ac ge ^ g {u) . 

tSSSS* acid, 110X, 24 1^»> ^ 3 fa ^ re ^tfffiwWl Leu,21.0 (21); Tyr, U 

b b s?m^ U " ^ ^ antiVira ' aCt,V,tV 
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in the same mannei « \w a w ' w . . /m/1 

product was 1.53x10 s international ^"g^J"^ ^ .^naon as obtained abovo In 0) ^ m ' nl !? r r d ? 

The chemically modified IFN-a (IFA-3) of the ,nve ^7" ^" l l r _ l muscle in a doS e of 1.274x10* unrts 
a qroup of ?hree^week-old female SD rats by injection into he femoral muscle m a oos . n 
L 9 rSS After a prescribed period, blood was sampled I from the ^Ije^a ^ |f| 

ra r sma P w a as^eterm P inedby ^ witn Y a group administered 

The above results are depicted in Fig. i. 
(», ,he,. is .dd.d 260 ™ of human a ' b "XfSS Kophllization and storage. The nonlents of 

ffiofpd^gfvoo.nre^ 
IF ^T„e«,.o.n,poon„ S ™ ; .^^^^ 

elkanovlpolyethylene glycol « M *»*?3 l S^T\SKe data for near, derivative eytttoawl "re 
(ii) The chemically modified IFN-a spec.ee obte, "?J'"^^ar injection into the femur in doses 

^irdefavr..r.r:^ 

IFN-a. These results are depicted in Fig. 2. 
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TABLE 2 





Amino acid analysis value 










5 


Com- -. 
jouna i 
No. 1 


1 


2 


3 


4 


5 


6 


7 


8 


9 


rlFN 
-aA 


Theo- 
retical 
value 




Asp 


12.8 


12.7 


12.5 


12.5 


13.4 


12.9 


12.2 


12.5 


12.8 J 


12.6 


12 


10 


Thr 


11.7 


11.6 


11.2 


10.9 


11.3 


11.4 


10.9 


11.6 


11.3 


11.6 


10 




Ser 


15.8 


16.7 


15.7 


15.4 


17.6 


15.6 


15.4 


16.8 


15.6 


15.6 


14 


15 


Glu 


27.4 


27.0 


26.7 


27.3 


27.8 


27.3 


26.1 


26.3 


26.4 


27.6 


26 




Pro 


— 


5.3 


5.6 


5.5 


5.6 


5.8 


5.5 


5.7 


5.7 


3.7 


5 




Gly 


4.9 


5.0 


4.6 


4.6 


7.1 


4.6 


4.5 


5.3 


5.4 


4.6 


5 


20 


Ala 


8.1 


8.0 


8.1 


7.8 


8.6 


7.5 


7.3 


8.3 


8.4 


7.8 


8 




Cys 


— 


— 


— 


— 






— 








4 


25 


Val 


6.8 


6.8 


6.7 


6.6 


7.3 


6.7 


6.3 


6 9 

U.J 


7.1 


6.6 


7 




Met 


3.2 


4.7 


4.3 


4.3 


4.4 


4.3 


4.1 


A 7 


4.8 


3.9 


5 




lie 


7.7 


7.7 


7.7 


7.6 


8.0 


7.6 


7.3 


7.5 


7.6 


7.6 


8 


30 


Leu 


| 21.0 


21.0 


21.0 


21.0 


21.0 


21.0 


21.0 


91 0 


21.0 


21.0 

I 


21 




Tyr 


4.3 


4.5 


4.6 


4.6 


4.9 


4.6 


A A 

4.4 


4.8 


4.8 


4.6 


5 


35 


Phe 


9.8 


9.8 


9.8 


9.8 


9.8 


9.8 


9.4 


9.7 


9.8 


9.8 


10 




Lys 


8.6 


10.3 


10.6 


9.6 


5.4 


6.1 


2.3 


6.6 


4.9 


11.3 


11 




His 


2.7 


3.0 


2.7 


2.7 


2.9 


2.8 


2.6 


2.9 


2.9 


4.1 


3 


40 


Arg 


8.8 


8.8 


9.2 


8.8 


9.1 


8.8 


8.5 


7.7 


7.6 


8.9 


9 




Trp 
















0.8 


1.0 
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polyethylene glycol methyl ether. 
.pp»ed<„at&dex<^ 

membrane (Amicon . The ~ncen^e -s aPP,^d t o a Sephadex On^mP glutatnione . The eluate is 
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Example 6 
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. 2,ti22i rSXSSHa OxfflT sm). followed by developmsnt with 0.2 M phosphide buffer (pHJJfc 
^ b ° ro hvdnde(1Mrng ^ "^^^JiXinaiil with 25 mM ammonium acetate buffer 
in clearance in blood is observed. 
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22 2 (22)- Tyr, 3.0 (3); Phe, 6.0 (6); Lys, 7.3; His, 3.0 (3), Arg, •* e . amin0 groU ps had been 

"taS 1UY8 residues, the -""J^^ by'the method 

modified by polyethylene glycol methyl ether. The IL-2 a *' v "Y m 363-369 (1982)] which 
5 7Z7Ji 1 [Biochemical and ^^^f^^^^J^^i^^l^e^lCra) with the t 3 H]-thym^ne 
measures the growth of an 'L-2-dependent mouse natural w e ^ ^ Qf ^ 

u Smn™ SS"^. &r administration of this product, 
obvious delay in clearance in blood was noted. 
10 ^ 

SynThTsis ofpolyethylene glycol ^^^^JJSjJJlecular weight 5,000) was dissolved in methylene 
(i) Polyethylene glycol methyl ether ^^S^SmS^«^ Tne mixture was stirred ^ 
chloride (100 ml) and then l^^JS^^^^S^So^U with methylene chloride and 
75 room temperature for 12 hours The paction ^Jmn was washed with methylene chloride and then 
poured into a Florisil column (6x10 cm), and the {1:9) , Fractions positive to 2,4-din.tro- 
with chloroform, followed by elution with | ^^f^SS under reduced pressure, and there 
phenylhydrazine test were «™ J"^* 6 " ^' T h tZer ch ^atography: R,=0.08 (chloroform-methanol- 

tertiary-butanol (100 ml). Thereto was added POtesaum te rt. ary bu toxic e^ g ^ ^ 
bromoacetal (2.56 ml). The mixture She aqueous mixture was extracted with 

off under reduced pressure, water was added to the ™^e, ™ q annYdr0U s sodium sulfate. The 
chloroform (200 mlx2>. The extra^ 

chloroform was then distilled off und ^J 6 ^ with ether. Thus was obtained 9.5 g 

than the product obtained in («. molecular weight 1,900) was dissolved in 

(iii) Polyethylene glycol methyl ether (5.7 g, ™ (g70 } was added . The mixture was 
methylene chloride (100 ml) an ^ *en Pyndjum^ of methylene chloride, and 
35 stirred at room temperature for 12 hoursj J^JJ,^ wa q sned with methylene chloride and then 
poured into a Florisil column (6.0x10.0 cm), I he coiumr « i Fracti ons positive to 2,4-dinitro- 

with chloroform, foHowed by ?< u » 0 "^^^ 

phenylhydrazine test were combmed R^ova^ acid =9:i : 0.5, silica gel). 

K SW ? methy, ^ 

tertiary-butanol (100 ml). Potassium ^^^ e u i 10 ^ e g Sry-butanol was then distilled off under 
was added. The mixture was C for 2 hours^The ry^ ^ ch|orofoml (200 mix 2) The 

45 reduced pressure. Waterwas a^ed to the res due ' ™\ J um sulfate . The chloroform was distilled i off 
extract was washed with water and dried ^•JjJjJ ^reSdue, and the resultant crystalline residue 

_0-CH 2 CH 2 - than the product obtained »"»• molecular weights of 750, 550 and 350 

Reference Example 2 M„u„,i a 

Synthesis of alkanoyl polyethyleneglycol aldehyde 1540 (Wak(j pure Cnem j ca , 

,i) in 50 ml of pyridine, there .was sso.ved 15 g ^JJJJJ [ 85 m , of acet ic anhydride The 
Industries) (average molecular weight 1 ™JJ°?J£^^ wfcr 16 hours. Thereafter, the solvent 
mixture was stirred at 40X for 2 hours «^^^£2oE3 in chloroform, and the solution was 
was distilled off under reduced pressure The ^^' due Jf a J; s ^ ^ us sodium sulfate, and the chloroform 
washed with water, the chloroform layer was dned wer^ij^row ^ rf ch , orofornrl( a 
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at room temperature for 18 hours. ™e 

Chemical Industries) column {3*50 cm , and the colurnr .was washed w,tn > nenylhydrazi ne test 

itm^ 

Chemical Ind.) (average "^^'^^^'^^^J^^^^ Ind the residue was purified 

Reference Example 3 — Production of IFN-yd2 

CG ATAATGTG CCAG 
2 " TATTACACGGTCCTG 

chemica.ly synthesized by the phosphotriester method was joined to the above DNA fragment at thecal. 

tsas wsrss*!^ «s~ the ° xpression p,asmid 

oT-d^oding for 'he Cvs^ef;^ method of Conen „ al . 

. rproftT^ <°" <=* -» 

294/pHITtrp1l01-d2 carrying said plasmid. 
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medium containing 8 ug/ml of tetracycline, 

growth reached KU 220, S-B-indolyjacryl.c ac.d (IAA]M "»^^ a ^,^^S«ttd ™ centrifugation 
L cultivation was continued for furth^ 

aaSfflSsSsSKSssssss 

45 of 2.87 X10 8 U/liter culture fluid. 



50 



60 



^ In 18*^^0.1* NTTiiH^rochlorM. buffer 'PH^OI g^^gf^ite'obiatnlui'lri tj» MIWB^anner •MB) 

mil ataflow rate of 1 ml/minu».Th. column "**J^f^*£ "J^ 36 mTof 20 mM sodium 
X^^^T^", ml o, an an^all, .ft. 

fraction. , onn (Pharmacia, column (2.6x94 cm, column volume 

This 20-ml fraction was applied to a ( ;,™™^ c ?^ , dH 60 ) containing 1 mM 

500 ml) equilibrated in advance with 25 ^ ~ 

ethylenediaminetetraacetate, 0.15 M ^um^ or.de. 10 ^ M JY s J,ne ana * g ^ 
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of 1.0X10 7 U/mg. 
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Reference Example 4 - Production of IFN- Y d3 

(i) Transformant production qQ0 [cf Examp | e 7 of the specification for a patent apptoatran 

The IFN-Y expression ^^^S^SSSSSi the restriction enzymes A/del and flfcol, and a 
under EPC as laid open under No. 0089676] was ^gestea witr .in separately, the plasm.d 

5 710 bp Nde\-Nco\ DNAfragment (AT containing 265 bp DNA fragment (B containing 

start codon-containing oligonucleotide 

AATTCATGCAGGATCCA 

10 

GTACGTCCTAGGTAT 

20 (ii) Transformant cultivation h , asmid constructed in (i) above was 

The strain £ co RRI pLC2,pRK248 cits) carr y |n 9 " » h RactotrVDtonei o.5% yeast extract, 0.5% 
shake cultSat 35T in 60 ml of a liquid «^S°^^^SSSSZ 2.5 liters of M9 medium 

^Sm^ 

phenylmethylsulfonyl fluoride, there were su £ ndedT^ of frozen 0 centrifuged at to^Oxg for 

mentioned above in (ii). The suspension was at. «d «4C fe r Mg 3QQ m| pBS d the 

30 minutes to give 24 ml of a supernatant. This supernatamw ^ g f|Qw rate of 1 

SmEi was applied to an f"^^X2iSS^din phosphate ^buffer (pHJtt 
ml/minute. Thereafter, the column was wash >ed witn ou m « godium phosphate buffer 

containing 0.5 M guanidine "Ydrochlondeandtoen elute^w^ ac tive fraction. This fraction 

?pH7.0) containing 2 M guanidine hyd ^tonde.togwe * 5 ™ ° f a " 2 6x94 cm; c0 | umn capacity 500 ml) 

ectivity of 2.72X10 7 IU/mg. 

Reference Example 5 - Production of non-g.ycosy,ated human .L-2 

(i) Transformant cultivation a430 8i53 01 was inoculated into 50 ml of a liquid medium pH 

£ co// DH1/PTF4 [EPC Pat. Appln. No. M3081B3.0] was (Wfco Laboratories 

7 0) containing r/oBactotr/ptone(D.fco Laboratories, UbAi.u Erlenmeyer flask. After 

USA)?0.5% s'odium chloride and 7 pg/ml ^S r en^ 

incubation at 37'C overnight on a ^^Sm* glucose and 7 pg/ml tetracycline 
containinq 2.5 liters of M9 medium rontaining 0.5 /o casammoac , a after add|tlon 0 f 

culture broth by centrifugatton, frozen at -80 c ana store 
supernatant. 

(Hi) Purification of IL-2 protein Q1 M T js . HC , buf f er ( P H 8.5) and then 

The supernatant obtained above was dialed ag ins tant This dia |yzate supematent 
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using a YM-5 membrane (Amico, USA) and subjected to ^-^^^J^^SSIS 
Sweden) co.umn (500 ml in volume) "V^^ " 'fflgSZ ane ?he concentrate was 
^^t* 28 - "liSSS? ^'uS^tSi oSS S*.i^?Sd high performance liquid 

STStSf S£uS»: Purity of protein. 99% (determined by dens.tometry)]. 
Claims 

1. A chemically modified lymphokine having polyethylene glycol of the formula: 

R-(-0— CH 2 CHA 

wherein R is a protective group for the terminal oxygen atom and n is an optional positive integer, bonded 

^fl»tS-- — has molecular 
W ^TmSedVmT«ne according to claim 2. wherein the lymphokine moiety has molecular 

" Tffl^S ISJWSS- SL. hav.ng pohyothvton, g.yoo, o, ,h= 
45 formula: 

R-(-OCH 2 CH 2 -)h 

lymphokine with an aldehyde of the formula: 

FH-0-CH 2 CH 2 -W)-CH 2 CHO 

""Tv! Th. method wording to doim 15. whor.tr tho roduoing agent i. sodium cyanooorahydride. 
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Patentanspruche 

1. Chemisch modifiziertes Lymphokin, das ein Polyathylengiycol der Formel 

R^-0-CH 2 CH 2 -ln 
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. ^ISSiSSpta* nach Annpruoh 2. wono do, Lyn,pho«n*oll ei„ »M« von 
10.000 bis 30.000 aufweist L vmnhokinanteil aus Interferonen, Interleukin- 

. ■ i «saE!^^ '~ ,n " rfe,on * 

imerfemn-v. Interieran-vai. "til to Smphokioanteil MM» j* 

5: SSKS S352S IS SSS : s Whs- tSSSt 

Forme! 

R-fOCHzCHjrfe 

. w^nnelnoS^PP,^^^^ 

R+0 _CH 2 CH 2 -W)-CH 2 CHO, 
" worin R und n die vorstehend angefflhrte Bedeutung besitzen. in Gegenwart eines Reduktionsmitteis 
Umf 1? Verfahran nach Anspruch 15. wonn die Reaktion in der Nahe des Neutra.bereiches durchgefOhrt 
<■ ""n. Verfahren nach Anspruch 15, wonn das Reduktionsmitte. Natriumcyanborhydrid ist. 
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Revendications 

1. Lymphokine chimiquement modifiee ayant du polyethyleneglycol de formule: 

R-fO— CH 2 CH 2 -^ 

pans ,«, U * R astun gro ope i«r^S5lW3K l"S^5lSSS^ 

^L^SrjSe'Tntl^r^dn ,0,0, S^rJST^IM S 
i„ B *ro V n. ftaMtodldnrt »n M. * J SSftS&SjS* » <» substances. 

""TK^nokln. modifine solon mvnndlcadon ,. dans ,«^d I. <-.9™n> 'V™»"<*>™ « 
T 4 L™: Y pho«ne n-dh* salon rov.ndinooon 1. dans labile In <™ 8 n.=o, lympholdn. «. 
l'interleukine-2. 
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" W,«n. modM. a*>n la ™vendlCK.n 1 qui a d U p^hy^nagiyao. II. 1 15% » 30% d„ 

9r T.^rde^s f - 

formule: 

,S R-fO-CH 2 CHrfe 

^TaL^^^^^ 
20 comprend la reaction d'une lymphokine avec un aldehyde de formule. 

R-fO-CH 2 CH 2 -) K =TO-CH J CHO 

dans laquelle R et n sent te.s que definis cl-de ^•^^^^^e^ao^U. 
' ^^^^^^^^^^ " cyaiUronydrure de 
sodium. 
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Fig. 1 
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Fig. 3 




3 



EP 0154 316 B1 



Fig. 4 
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